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DEVICES, METHODS, AND GRAPHICAL
USER INTERFACES FOR INTERACTING
WITH THREE-DIMENSIONAL
ENVIRONMENTS

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application No. 62/907,614, filed Sep. 28, 2019,
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] This disclosure relates generally to computer sys-
tems with a display generation component and one or more
input devices that provide computer generated experiences,
including but not limited to electronic devices that provide
virtual reality and mixed reality experiences via a display.

BACKGROUND

[0003] The development of computer systems for aug-
mented reality has increased significantly in recent years.
Example augmented reality environments include at least
some virtual elements that replace or augment the physical
world. Input devices, such as cameras, controllers, joysticks,
touch-sensitive surfaces, and touch-screen displays for com-
puter systems and other electronic computing devices are
used to interact with virtual/augmented reality environ-
ments. Example virtual elements include virtual objects
include digital images, video, text, icons, and control ele-
ments such as buttons and other graphics.

[0004] But methods and interfaces for interacting with
environments that include at least some virtual elements
(e.g., applications, augmented reality environments, mixed
reality environments, and virtual reality environments) are
cumbersome, inefficient, and limited. For example, systems
that provide insufficient feedback for performing actions
associated with virtual objects, systems that require a series
of inputs to achieve a desired outcome in an augmented
reality environment, and systems in which manipulation of
virtual objects are complex, tedious and error-prone, create
a significant cognitive burden on a user, and detract from the
experience with the virtual/augmented reality environment.
In addition, these methods take longer than necessary,
thereby wasting energy. This latter consideration is particu-
larly important in battery-operated devices.

SUMMARY

[0005] Accordingly, there is a need for computer systems
with improved methods and interfaces for providing com-
puter generated experiences to users that make interaction
with the computer systems more efficient and intuitive for a
user. Such methods and interfaces optionally complement or
replace conventional methods for providing computer gen-
erated reality experiences to users. Such methods and inter-
faces reduce the number, extent, and/or nature of the inputs
from a user by helping the user to understand the connection
between provided inputs and device responses to the inputs,
thereby creating a more efficient human-machine interface.
[0006] The above deficiencies and other problems associ-
ated with user interfaces for computer systems with a
display generation component and one or more input devices
are reduced or eliminated by the disclosed systems. In some
embodiments, the computer system is a desktop computer
with an associated display. In some embodiments, the com-
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puter system is portable device (e.g., a notebook computer,
tablet computer, or handheld device). In some embodiments,
the computer system is a personal electronic device (e.g., a
wearable electronic device, such as a watch, or a head-
mounted device). In some embodiments, the computer sys-
tem has a touchpad. In some embodiments, the computer
system has one or more cameras. In some embodiments, the
computer system has a touch-sensitive display (also known
as a “touch screen” or “touch-screen display”). In some
embodiments, the computer system has one or more eye-
tracking components. In some embodiments, the computer
system has one or more hand-tracking components. In some
embodiments, the computer system has one or more output
devices in addition to the display generation component, the
output devices including one or more tactile output genera-
tors and one or more audio output devices. In some embodi-
ments, the computer system has a graphical user interface
(GUI), one or more processors, memory and one or more
modules, programs or sets of instructions stored in the
memory for performing multiple functions. In some embodi-
ments, the user interacts with the GUI through stylus and/or
finger contacts and gestures on the touch-sensitive surface,
movement of the user’s eyes and hand in space relative to
the GUI or the user’s body as captured by cameras and other
movement sensors, and voice inputs as captured by one or
more audio input devices. In some embodiments, the func-
tions performed through the interactions optionally include
image editing, drawing, presenting, word processing,
spreadsheet making, game playing, telephoning, video con-
ferencing, e-mailing, instant messaging, workout support,
digital photographing, digital videoing, web browsing, digi-
tal music playing, note taking, and/or digital video playing.
Executable instructions for performing these functions are,
optionally, included in a non-transitory computer readable
storage medium or other computer program product config-
ured for execution by one or more processors.

[0007] There is a need for electronic devices with
improved methods and interfaces for interacting with a
three-dimensional environment. Such methods and inter-
faces may complement or replace conventional methods for
interacting with a three-dimensional environment. Such
methods and interfaces reduce the number, extent, and/or the
nature of the inputs from a user and produce a more efficient
human-machine interface.

[0008] There is a need for electronic devices with
improved methods and interfaces for generating a computer-
generated environment. Such methods and interfaces may
complement or replace conventional methods for generating
a computer-generated environment. Such methods and inter-
faces produce a more efficient human-machine interface and
allow the user more control of the device, allow the user to
use the device with better safety, reduced cognitive burden,
and improved user experience.

[0009] In accordance with some embodiments, a method
is performed at a computer system including a display
generation component and one or more input devices,
including: displaying a virtual object with a first spatial
location in a three-dimensional environment; while display-
ing the virtual object with the first spatial location in the
three-dimensional environment, detecting a first hand move-
ment performed by a user; in response to detecting the first
hand movement performed by the user: in accordance with
a determination that the first hand movement meets first
gesture criteria, performing a first operation in accordance



